tiRNAs as a novel biomarker for cell damage assessment in in vitro ischemia-reperfusion model in rat neuronal PC12 cells.
The disruption of appropriate cellular stress responses is implicated in the pathogenesis of different neurological disorders including ischemic injury. Early diagnosis and treatment are often associated with better prognosis in ischemic stroke patients. Thus, there is an urgent need to improve the speed and accuracy of stroke diagnosis by developing highly sensitive stroke biomarkers. We recently reported that transfer RNA (tRNA) was involved in cell stress response pathways. Under cell stress conditions, mature tRNA is cleaved by a specific ribonuclease, angiogenin, generating tRNA-derived stress-induced RNA (tiRNA). To study tiRNA generation in an in vitro model of ischemic-reperfusion injury, we used the rat neuronal cell line, PC12, in combination with analysis of SYBR staining and immuno-northern blotting using anti-1-methyladenosine antibody, which detects 1-methyladenosine (m1A) modification of tRNA. We demonstrated that oxygen-glucose deprivation induced tRNA cleavage and tiRNA generation. Time course analysis showed a dramatic up-regulation of tiRNA generation by oxygen-glucose deprivation (OGD) which started a few minutes after reperfusion. Minocycline, a neuroprotective antibiotic, treatment protected PC12 cells against OGD-reperfusion cell damage resulting in a marked down-regulation of the generated tiRNA. Our findings show that cleavage of tRNA and tiRNA generation in rat neuronal PC12 cells occurs with reperfusion injury and the detection of tiRNA could be used as a potential cell damage marker and treatment effect indicator for this type of injury.